Normal pressure hydrocephalus (NPH) is characterized by normal CSF pressure, less than 18 cm H2O, classical clinical triad: gait disturbance, dementia and incontinence in patients with communicating hydrocephalus on CT or MRI.
Abstract
Normal pressure hydrocephalus (NPH) is characterized by normal CSF pressure, less than 18 cm H2O, classical clinical triad: gait disturbance, dementia and incontinence in patients with communicating hydrocephalus on CT or MRI.
We analyzed retrospectively the NPH hospitalized patients in three neurosurgical departments between July 2007 and December 2012. Only the cases who met all diagnostic criteria were selected for this study. There were 47 selected cases of patients with NPH, including 24 patients with secondary NPH and 23 patients with idiopathic NPH. Ventriculo-peritoneal shunt was performed in all 24 patients with secondary NPH and at 11 patients with IdNPH. The short-term and long-term results were good and very good for cases of secondary NPH and good in 60% and poor in 40% in cases of IdNPH.
The MR imaging showed the absence of CSF passage through the ventricular wall and the ventricular wall in cases of IdNPH with poor results after shunting: ependyma and glia limitans interna represents a fluidparenchymal barrier between the brain parenchyma and the ventricles as a glialependymal barrier. 
Materials and methods
We analyzed retrospectively the 47 NPH hospitalized patients in three neurosurgical departments between July 2007 and December 2011; there were 24 cases of secondary normal pressure hydrocephalus and 23 cases of idiopathic normal pressure hydrocephalus. History, clinics and the studies of MRI imaging and measurement of intracranial pressure allowed the diagnosis. Only the cases who met all diagnostic criteria were selected for this study. In 24 cases of secondary normal pressure hydrocephalus and in 13 cases of IdNPH we used ventriculo-peritoneal shunts with low or medium differentialpressure valve. Ten cases of idiopathic normal pressure hydrocephalus were not treated with ventriculo-peritoneal shunt. Postoperative follow-up included a monthly clinical evaluation and a computed tomographic (CT) scan or a MRI at 6 and 12 months after surgery.
Results
The CSF opening pressure in 24 cases of secondary NPH were between 8 to 17 mm Hg and the clinical results after the ventriculo-peritoneal shunts were very good in 19 cases and good in 5 cases. In cases of idiopathic normal pressure hydrocephalus the CSF opening pressure was between 6 to 15 mm Hg. The results were : good in 6 cases with CSF-OP = 10 -15 mm Hg; poor results in 7 cases with CSF -OP = 7 -13 mm Hg and in 10 cases with CSF -OP = 6 -12 mm Hg no shunts. Figures 1 and 2 show the selected brain CT or MR images of these situations. 
Discussions
The diagnosis and management of NPH remains unclear because the pathogenesis is unclear. In normal pressure hydrocephalus the progressive ventricular enlargement follows of the decrease resorption or absorbtion of CSF with known cause in secondary NPH and unknown cause in Therefore good results have been after drainage in the cases with CSF-OP : 9 -17 mm Hg and transependymal migration of CSF, with the ventricular walls permeable. It seems the ventricular wall consists of the glia limitans interna and the ependymal wall, is a glial-ependymal barrier or a fluidglial barrier and in these cases this barrier was open.
There were poor results in the cases with CSF -OP: 6 -13 mm Hg and without transependymal migration of CSF, as a closed fluid-glial barrier. These are cases of IdNPH with hydrocephalus, but they have not increase of CSF -OP, no transependymal migration of CSF as a closed fluid glial barrier and the drainage is not effective.
Internal hydrocephalus may occur by decreasing or blocking CSF absorption. Normal pressure hydrocephalus seems to be a particular situation of the internal hydrocephalus caused by blockage of CSF absorbtion and the increase of intracranial pressure ( CSF -OP) is small and repeted, without exceeding the normal limits. Secondary NPH has a known etiology: subarachnoid hemorrhage, meningitis etc. Normal pressure hydrocephalus and Id NPH has the same mechanism of developing for hydrocephalus, but unknown etiology for the blockage of CSF absorbtion.
In cases of secondary or idiopathic NPH, produced by blocking of the absorption of CSF, hydrocephalus occurs by increasing of CSF pressure ( intracranial pressure = ICP). There are two different pathogenic mechanisms for these two different clinical forms of normal pressure hydrocephalus, but historically they have been included in the same group because of similar characteristics; also the different therapeutic efficiency of the same traitment is an argument for this differentiation.
Conclusions
Diagnosis criteria are very important in normal pressure hydrocephalus.
We propose a differentiation of NPH whatever the etiology, known or unknown of the blockage of CSF absorbtion, but in relation to the clinical pathogenic mechanisms. An active normal pressure hydrocephalus, secondary or idiopathic form, in which there are repeated small increases of ICP with transependymal CSF and hydrocephalus causes clinics and the ventricular drainage is effective. A passive normal pressure hydrocephalus has hydrocephalus, but not increases of intraventricular pressure and the clinic triad is caused of the deep periventricular lesions, without brain atrophy, and the ventricular drainage is not effective. 
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